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Int.OL:— 0 08 f 37/00 

COMPLETE SPECIFICATION' 

Elastomer Stocks 

^c, Dow Co2WZ«G CoapoRATiON, of Midland, Michigan United States of 
America, a corpora tioa organised under rho of lie State of iMichiymo, Unicci 
Stales of America, do hereby declare the ideation, for which we pray that a patent 
may be granted to us and the method by which it Ja to he performed, to be pinia> 

i larly described in _and by the f oUawtag wtejoctLC: — 5 

This invention relate* to elastomer jtocka containing an ethylene-propylene te*- 
paJymer and has aa object to provide Juch a stock ^vhlch will yield a cured rubber 
with improved physical properties, and Mtich ie free from the offemive odour tibar 

i rt cW^ius^phiif-Tylcajai^ rthylene-propyleaie terpolymer rubber. 

The ethylece-prapylene terpolymer Is widely knovm In the art « "E.PT W 
Several varieuea of E.P.T. robber are conunereially available and the a EJ>.T. rubber 7 ' 
Is understood by those skilled In the art to be a specific daw of elancwnen. The third 
unit of the terpolymer ia a dl-wisanirmed olefin auch as cyclt3octadieoe-l 3 5 : 1,4-aexaco- 
dlcne; djcyclopentaeUcne and mothyleac norboraeue. 

15 n .^nna°oa » E.P.T. rubber is avaUabk from many wurees, indudina; 15 

Rulbcr Chemistry and Tecknoiofy (1963), pp. 9*8—999 and 1560 to 1667. 
^ , ™* tov *attoa presides an elastomer stock conaifftma; eweatially of a mixture 
of (a) 100 pans by weight of a terpolymei gum of ethylene, propylene* and a di^ 
"Ff******' ^^W* °t**> tf) from 0 to 200 pan* ofTaEcefi filler, (c) fro© 

20 0 to 10 para of ZnOtf) from 2 to 10 part* of an organopo^Ooxnw Wrnlna M 
average of at lew 5 HR*SiO^ units per molecule, any ether ualta present being oi 

the general formula (RgSi P^Q, where R is a monovalent hydrocarboo radical free 

from aliphatic unatiOTtica, n is 1 or 2 and m la 0, 1, 2 or 3> and (e) an amount of 
ek«onw nodJ ° r com P ound thertof sufficient to catalyje crow* linking of the 35 

B^dwmaaturattd, unconjugated olefin" 10 meant any imcanjusaced hydrocarbon 
diene. Efcompte of the abova arc linear dieoea such as 2-methylpcntadieiie-l,4; hesa- 
diene-L5; hexicaeoe4>; caadlene-1,7; and ccadeCAcuene-U? ; ajioi cyclic dienea 
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and cyclohexadJenc-1,4. 

The proportion* of ethylene, propylene, and unccnjagaTed diene tfc*r make up 
the terpolymcrj Ingredient ft) ia generally not critical, and the formulation of aucfa 
35 terpolymew Ii mtaa the abxrfty of the* skilled in the art of organic rubber mom*. 35 
future. Generally, from 1 to 10 mol per cent of the tarporymer ututa are oncowuirixed 
dicnea while the rema i nder of the unto are ethylene and pxopykne In virtually any 
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— ' , i r, r fibroin siliceous filler ia iuicable for use In thia ioreadOD, 

k ■„ W -^SL^yf SSTSu Kauai 

H 

wh«e * has m average valu« of from 10 w 90. 

Other suitable embodiment* cf iDgredieat (d) are 
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uuxedicac (a). , . , rU; ^^AfLan la an elaaxomer iwck ccnsiOTg 
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from 20 to 100 pans of siUca filler; (c) from 3 to 7 ptrtt of ZnO; (d) from 2 co 5 
ptiru of i compound of the formula 




\ ™3 jx 

where x h&s an average value of from W) to 90, and (e) from 0.0001 to 0.1 part of a 
plarinum catalyst; calculated on iht weight of the pl(rdnuiu. 

' The curing' of the composition of this invention is accwapliabed through anm- 
liakicg of the cthylcac-propylene cerpolyxner by meana of iagrcdienc (d) 3 catalysed by 
phtinum in accordance wiLh the well-known reaction ; 



■oSIH-i — C 

I : /• 

10 Minor amounts of extraneous' materials can be added to the composition of this 10 

Invest on without neccuarily rendering them inoperative aj curable elastomer?. 
Examples of tfrepe ca louring; ngccx^ stabiliser^ and ftttkone? such &a dimrdiylpolr- 
alloxan c. 

The compoaltlcna oi this invention .cure spontaneously at room temperature at * 
1J veiy alow rate, often auffiriuirly ilow to be inconsequential. Curing can be accelerated 15 
co a prececal rate by hratinH the compoairion at a temperature of about: 70° to 150 C C, 
preferably about 100 °C The average time of heating that is required dcpendi upon 
the curing temperature, and generally runs at the above temperatures from & fe* 
minutes to an hour. 

20 The cured compoiinoce of thw invention have superior phyofcal properties com- 20 

pared -with ccmxnerci&l, ailicA-fllicd, pcrwde-aulpiw cured BJ?.T. rubber formula- 
tion*. They are also free, from the offensive eralphui odour which is charaaczuiic of 
sulphur -cured E.P.T. rubber, 

The following examples Illustrate the Invention. 
25 25 

Example 1 

Two samples of EF.T. rubber of -die iollowing formulaiioaii were prepared by 
mi 11 ing: 

Sample A Sample B 

a control sample 

A commercial grade of ethylene- 

ptopylcne-1-5 cyclooctadieno gum 100 ptn& by wt 100 parts by 

Powdered silica (~ 5 mkron 
panicle size) 80 parrs by wt, 80 ports by wt. 

powdered ZnO 5 pirn by wx. 5 pans by wc 

dicumyl-pcradde 2 . 7 para by wt. 

sulphur 0 -32 para by wr 

H 

r 

(CHJjSiOCsl^-SOjSiCCHj)^ 2.5 para by wr. 

CH a 

platinum (as an activated chloro- 

pladnic add solution) trace 
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Bcnh samples were moulded for 10 minutes at 100° C under nam prtwure to 
yield cured elastomers hiving the following phy&lcal properties: 

Tcoiile 

Sample Duromectr (Ib./ia 5 ) Ebngatloa (%) Tear (nVB*) 



A 



58 496 520 81 

B 59 73B 350 137 



EXAMPLE 2 

When fa) 100 g. of a teipolymex gum made from 40 mol per cent of propylene* 5 
55 mok per cent of ethylene, and 5 mol per cenr of ]^^^^'^^ 
(b) 50 g/of glau nbna. (c) 10 ^ of a liquid organopoiy^orinc bw« i * f 
abouc 2000 cp, at 2S 5 C «id conOTg of 30 mol per cent of 
23 mol per cent of mflthylhydroffcMiJoMe, 1 mole per cent of dfaiech^hydrogm- 
3a^e,^i 46 mol per cent of pUyMowne, and (d) 0.01 g of platinum complied 10 
SiAcycl^exeiie, ci£u? for 15 nunucea at UO'C. yielded an elunmer having 
superior physical propernei, 

^hen u) 100 para by weight of a terpolymer gum made ^ f m f P^ceni 
of JS&&;37 mSl per ccat A ethylene, and 3 mol f er cent of V ^ydaocwllaae 
iajSed mth (b) 30 puts of fioc^fided iflfca Wing a *tffac* « of- £0 
squarVmetrei per gran, (?) 5 parts of ZnO, (d) 3 pairs of ft compound of the formula 




(CH 3 ) 3 SiO SiO • 5HCH 3 ) 3 
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and 0.01 par: of the reaction prttdocr of chloroplarinlc acid and BYrr>tctramcrhyl- 
dlviayldiriloxan^ curing for one hour ac 90°C yielded an elastomer having superior 20 



phyeical properties 

WHAT WE CLAIM IS : — 

1. An dastcmer wck conaiaring essentially of a rniTTurc of 

(a) 100 para by weight of a cerpolymergum of ethylene, propylene, and ol- 

unsure raxed, unconjugated olefin, 2? 
ft) from 0 to 200 parts of A illiceoua filler, 
(c; from 0 to 10 pans of ZaO, 

fo^ from 2 to 10 para of an organopalyslloxanc containing an average of at 
' least 5 HR a SiOi^n units per molecule any ot&cr units present being of ihe 

general formula (b^SiO^, 30 
i 

where R u a monovalent hytlro carbon radical free from aliphatic unsmuauon, 
n is 1 or 2, and m is 0, 1, 2 or 3 3 Gnd _ 
(e) an amount of platinum or a complex or compound thereof sufficient to catalyse 
exo blinking o* the elastomer acock. 

2. An clafftomer stock as claimed in claim 1, wherein R is a methyl radical. 33 

3. An elastomer stock a a claimed in claim l a wherein (d) hag die general formula 



where x has an average value of from 10 to 90, 
4. An ehJtomcr stock consisting essentially of 

(a) 100 parte by weight of a cerporymer of ethylene, propylene, and 1,5-cyclo- 40 
ocotdicao, 

(b) from 20 to 100 parra of a finely divided silica filler, 

(c) from 3 ro 7 parts of ZnO, 

(d) from 2 to 5 para of a compound of the general formula 
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(CHj) 3 aio ato 



where x hts an average value of from 10 to 90> and 
(c) from 0*0001 to 0.1 part of i platinum catalyat for die cros^linking of the 
dutomer stock, calculated oa the wight of the platinum, 
5 5. Aa elastomer stock a* d&lmed in »ny one of the preceding claima wherein 5 

(e) can«wti of olefin^camplexed pdatiauoi. 

6. An elastomer stock &a chimed in 1117 one, of ihe preceding cUirna 1 to 4 
therein (e) coootq c< i pUtiama coanp.kxed wfih ayn^tctixiacthyldiTdtiyldisiloiine. 

7. An slastomer a crick &j claimed in *ny one of the preceding claima 1 to 4 

10 wherein (e) cona&u of chloroplatlak add. 10 
5. An elastomer node %s chimed in dum 1 substantially aa described with 
reference to any one of the Example! . 

ELKWrGTOtf AND FIFE, 
Qiarrexed Patent Agena, 
High Holborn House, 
52/54 High Holborn, London, W.C.I, 
Agazt? for the Applicant 



Frinud jac Her Majui/a Scaiiowy OtAca by the Courier Pre*, Leamington Sp*, I960. 
pvbUihcd t7 the P&ccnc Office, 15 SouchunpuKi 5ufl6laf*> London, from wfckfc, 

cspftt mij be obul^e^ 



